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IRIS RECOGNITION CAMERA FOR AN IRIS RECOGNITION 
SYSTEM AND A METHOD OF OPERATION FOR AN IRIS 
RECOGNITION CAMERA 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The invention relates to an iris recognition camera for an iris recognition system 
and a method of operation for an iris recognition camera. 

2. Background of the Related Aft 

[0002] In recent years, systems for validating personal identification have been widely 
used for security purposes. Such systems verify personal identification and allow a verified 
individual to enter into a restricted area or access to restricted information. Such systems, 
contact or non-contact type card systems, fingerprint recognition systems, and iris recognition 
systems are well known. 

[0003] More particularly, iris recognition systems have been used more and more in 
recent years. With iris recognition systems, there is no need to possess personal information, 
storing means, or of contacting any portion of the user's body. 

[0004] FIG. 1 shows a schematic diagram of a related art iris recognition system. 

[0005] As shown in FIG 1, when a user approaches the iris recognition system 10, a 
distance-measuring device 9, such as a sensor, measures a distance to the user. Then, the 
measured distance value is transmitted to a controller 5 through a driver 7 and the controller 5 
determines if the measured distance value is within an operation range. When it is determined 
that the distance should be corrected, the user is notified. When it is determined that the 
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distance is within the operation range, the controller 5 transmits a control signal to the driver 7 
so that the system can prepare to scan an iris image. 

[0006] In addition, the driver 7 transmits an active signal to a display 8 to let the user 
know operation of the system is about to begin. Then, when the user aligns his/her eye(s) with 
an optical axis of a camera 3 through an optical window 10, a cold mirror 2 allows an infrared ray 
to be transmitted from the user's eye to the camera while interrupting a visible ray. At this point, 
the system 1 displays a location of the user's iris so that the user can determine whether his/her 
eye(s) is located on the optical axis. 

[0007] In addition, the controller 5 performs a zoom in/ out and focusing control by 
calculating zoom and focus values based on the distance value transmitted from the distance- 
measuring sensor 9. Afterwards, the controller 5 adjusts an intensity of a lighting device 6 
through the driver 7 in accordance with the measured distance value, and takes a photograph of 
the iris using the camera 3. The photographed iris image is signal-processed in response to an 
iris image analysis in a frame graver 4, and the controller 5 performs the recognition of the iris 
using the signal-processed iris image information. 

[0008] In the above-described related art iris recognition system, the camera 3 performs a 
zoom in/out function, as well as a focusing function. That is, the iris recognition camera 3 is 
provided with a zoom lens system for performing the zoom in/out function and a focus lens 
system for performing the focusing operation. The zoom lens system and the focus lens system 
are independently operated and adjusted in their positions. Further, the zoom lens system and 
the focus lens system are reciprocally controlled by respective driving parts. 
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[0009] However, because of the independent operations of the respective zoom lens 
system and the focus lens system by the respective driving parts, the structure is complicated, 
which increases manufacturing costs. 

[0010] In addition, since the zoom and focus functions are independently realized in 
sequence, a lot of time is required for the operation of the camera. 

[0011] Meanwhile, other conventional art iris recognition systems have been designed 
such that zoom and focus operations are not performed in the camera, but rather the camera lets 
the user know a direction and distance the user has to move. However, in this case, since the 
user has to move upward and downward, rightward and leftward, and frontward and rearward by 
himself/herself to align his/her eye(s) with the optical axis, it is inconvenient for the user. 

SUMMARY OF THE INVENTION 

[0012] An object of the invention is to substantially solve at least one or more of the 
above problems and/or disadvantages in a whole or in part to provide at least the advantages 
described hereinafter. 

[0013] In order to achieve at least the above objects, in a whole or in part, and in 
accordance with the purposes of the invention, as embodied and broadly described, there is 
provided an iris recognition camera comprising a driving barrel configured to support a lens, a 
moving unit configured to reciprocatingly move the driving barrel to perform both focus and 
zoom operations, and a position sensor configured to detect a position of the driving barrel. 

[0014] To further achieve at least the above objects, in whole or in part, and in 
accordance with the purposes of the invention, as embodied and broadly described, there is 
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provided an iris recognition camera comprising a step motor configured to provide an accurate 
rotating amount, a driving barrel configured to be reciprocated by a rotational force transmitted 
from the step motor; and a wide-angle lens positioned on the driving barrel and configured to 
allow a user's image to be captured by moving the driving barrel to an appropriate image pickup 
location for the user. 

[0015] To further achieve at least the above objects, in whole or in part, and in 
accordance with the purposes of the invention, as embodied and broadly described, there is 
provided an iris recognition camera comprising a driving motor, a wide-angle lens configured to 
be reciprocated by power transmitted from the driving motor and having a focusing distance of 
about 11.8 ± 1 mm, and an image pickup device configured to convert light refracted by the 

wide-angle lens into an image of a user's iris. 

[0016] To further achieve at least the above objects, in whole or in part, and in 
accordance with the purposes of the invention, as embodied and broadly described, there is 
provided a method of operation for an iris recognition camera comprising detecting a user, 
moving a camera lens to an initial position detected by a position sensor after the position sensor 
detects the user, moving the camera lens to an image pickup location where a user's iris can be 
captured, and performing the image pickup using an image pickup device. 

[0017] To further achieve at least the above objects, in whole or in part, and in 
accordance with the purposes of the invention, as embodied and broadly described, there is 
provided a method of operation for an iris recognition camera comprising turning on power of 
an iris recognition camera, moving a lens to an initial position, detecting a user, capturing an iris 
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image of the user by moving the lens to a location where the iris image is focused, and storing a 
current location of the lens. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The accompanying drawings, which are included to provide a further 
understanding of the present invention and are incorporated in and constitute a part of this 
application, illustrate embodiment(s) of the present invention and together with the description 
serve to explain the principle of the present invention. In the drawings: 

[0019] FIG. 1 is a schematic diagram of a related art iris recognition system; 

[0020] FIG. 2 is a schematic lateral sectional view of an iris recognition camera according 
to an embodiment of the invention; 

[0021] FIG. 3 is a schematic longitudinal sectional view of an iris recognition camera 
according to an embodiment of the invention; 

[0022] FIGS. 4 and 5 are schematic lateral sectional views illustrating a maximum 
reciprocal distance of a lens of an iris recognition camera according to an embodiment of the 
invention; 

[0023] FIG. 6 is a flowchart illustrating a method of operating an iris recognition camera 
according to an embodiment of the invention; and 

[0024] FIG. 7 is a flowchart of a method of operating an iris recognition camera 
according to another embodiment of the invention. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0025] Reference will now be made in detail to embodiments of the invention with 
reference to the accompanying drawings, in which like reference numbers have been used to 
indicate like elements. The following embodiments are intended not to limit the scope of the 
claims. Many alternatives, modifications, and variations will be apparent to those skilled in the 
art. 

[0026] The invention is based on the concept that the scanning location should be close 
to the iris recognition camera. For example, Applicants have determined that when a wide-angle 
lens is used in an iris recognition camera, zoom and focus functions can be simultaneously 
performed. That is, since a wide-angle lens has a short focus distance in comparison to a 
standard lens, an iris recognition camera having such a wide-angle lens can easily take a picture 
of a closely located object, in an enlarged size. Namely, conventional art iris recognition camera 
systems were designed to scan the iris when a user closely approaches the lens. In contrast, when 
a wide-angle lens is employed in an iris recognition system or camera, the structure can be 
simplified, while still scanning the user's iris with accuracy and high resolution. 

[0027] FIG. 2 is a schematic lateral sectional view of an iris recognition camera according 
to an embodiment of the invention. As shown in the FIG. 2, an iris recognition camera 30 
includes a front casing 31 and a rear casing 32 defining an outer case of the camera 30. The 
camera 30 further includes a refraction lens 33 configured to refract incident light, a driving 
barrel 34 configured to support and protect the refraction lens 33, and a motor 35 which is 
rotatable by means of an external power source (not shown) to reciprocatingly move the driving 
barrel 34. A lead screw 36 is provided at an outer circumference with a screw thread and is 



6 



connected to an output end of the motor 35. A rack 342 is formed on the driving barrel 34 and 
is screw-coupled with the outer circumference of the lead screw 36 to reciprocatingly move by 
the rotation of the lead screw 36. Guide bars 37 and 38 are formed on opposite sides of the 
driving barrel 34 and allow the driving barrel 34 to be stably moved by supporting the driving 
barrel 34 as it reciprocates. The camera 30 further includes an image pickup device 40, such as a 
charged-coupled device (CCD), configured to convert light refracted by the lens 33 into an 
image. 

[0028] Preferably, the refraction lens 33 comprises a wide-angle lens that is appropriate 
for capturing an image close to the user. In this embodiment, the lens has a focusing distance of 
about 11.8 + 1 mm, an image pickup distance range of about 20-70 cm, in a range of which the 
image pickup can be realized while the lens reciprocates, and an F number of about 4.6. 
However, other focusing distances, image pickup distance ranges, and F numbers may also be 
appropriate based on the particular use or application. 

[0029] For example, an image pickup distance range of about 20-70 mm may be set so 
that the camera can be used for a personal computer, as well as for an iris recognition system. 
That is, conventional iris recognition cameras have an image pickup distance range of about 10- 
30 cm, while personal computer cameras have an image pickup distance of about 45 cm. 
Therefore, the image pickup distance range according to embodiments of the invention may be 
set to cover both image pickup distance ranges. Furthermore, in order for the camera to scan 
the iris image even when the user is remotely located, the image pickup distance range may be 
extended to 70 cm. 
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[0030] As shown in FIG. 3, the first and second guide bars 37 and 38 are formed on left 
and right sides of the driving barrel 34, and portions of the driving barrel 34 are disposed around 
the first and second guide bars 37 and 38 to provide for stable reciprocal motion of the driving 
barrel 34. Above the second guide bar 38, the motor 35, the lead screw 36, and the rack 342 are 
disposed to reciprocate the driving barrel 34. The lens 33 is disposed on a central portion of the 
driving barrel 34, and the image pickup device 40 is formed on a central portion of the lens. 

[0031] A position sensor 39 is formed on an inner, top surface of the camera body, 
which allows location information for the driving barrel 34 to be transmitted to the iris 
recognition system and the location of the lens 33 adjusted to focus the user's iris. That is, the 
position sensor 39 communicates with a detection portion 341 formed on a rear side of the 
driving barrel 34. The detecting portion 341 detects a location of the driving barrel 34 in 
accordance with an on/off signal from the position sensor 39. That is, the position sensor 39 is 
turned on/off by the detecting portion 341. The position sensor 39 may be, for example, an 
optical sensor that has both light reception and emission parts. In such a case, the on/off 
operation of the position sensor 39 is realized when the operation of the position sensor 39 is 
blocked by the detecting portion 341. However, the invention is not so limited. That is, a 
variety of sensors such as a contact sensor, a sound sensor, or other type sensor may also be 
used as the position sensor. 

[0032] The rack 342 may be screw-coupled to the lead screw 36 in two or more places. 
A spring 343 configured to securely support the rack 342 may be further provided. Since the 
rack 342 is moved by the rotation of the lead screw 36, the displacement of the rack 342 can be 
stably realized. 
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[0033] FIGS. 4 and 5 show a maximum reciprocal distance of a lens of the iris 
recognition camera discussed above. 

[0034] FIG. 4 shows the lens 33 located at a foremost location, while FIG. 5 shows the 
lens 33 located at a rearmost location. As the lens 33 moves between the foremost and rearmost 
locations, the user's iris is focused. 

[0035] More particularly, the position sensor 39 and the detecting portion 341 are 
designed such that they are mutually detected when the driving barrel 34 is displaced to the 
rearmost location to improve the user's convenience. In more detail, if the position sensor 39 is 
located in a moving trace of the driving barrel 34, the position sensor 39 may be erroneously 
turned on/off by other portions of the driving barrel 34. Therefore, the position sensor 39 is 
located at the driving barrel's rearmost location out of the moving trace of the driving barrel 34. 

[0036] The above-described iris recognition camera generally operates as follows. When 
a user's approach to the camera is first detected, the iris recognition camera is driven by a 
controller of an iris recognition system. When the iris recognition camera 30 starts driving, the 
driving barrel 34 moves rearward until the detecting portion 341 is detected by the position 
sensor 39. 

[0037] When the detecting portion 341 is detected by the position sensor 39, the 
movement of the driving barrel 34 is stopped. The location at which the detecting portion 341 is 
stopped by the position sensor 39 is pre-stored in a memory of the iris recognition system so 
that the location of the lens stopped by the driving barrel can be noted. 

[0038] Meanwhile, when a current location of the user is noted, the motor 35 is driven to 
move the lens 33 to a location in which the user's iris image can be most properly captured. The 
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driving force of the motor 35 is transmitted to a driving barrel 34 through the lead screw 36 and 
the rack 342, also displacing or moving the lens 33 positioned on a front side of the driving 
barrel 34. 

[0039] Information regarding the displacement of the driving barrel 34, for example, by 
detecting an RPM or a rotational angle of the motor 35, is stored in the memory of the iris 
recognition system so that the location of the driving barrel 34 can be noted. In order to 
accurately note the location of the driving barrel, the motor 35 may comprise a step motor 
having an accurate rotational angle; however, other type motors may also be appropriate. 

[0040] When the lens 33 is moved to a predetermined focusing location, the operation of 
the motor 35 is stopped, and the image pickup device 40 captures the image of the iris and 
transmits the captured image to the iris recognition system, after which the operation of the 
camera is stopped. 

[0041] Meanwhile, an iris of the camera is operated just before the operation of the 
image pickup device 40 so that an appropriate amount of light is received. However, since the 
lens displacement is realized by evaluation of the location of the wide-angle lens, which can 
realize a clear image in response to the location of the user without performing independent 
focusing and zoom in/out operations, the user's iris image can be quickly captured. Further, 
when there is a need to adjust a focusing distance, a reprocess for image pickup can be further 
performed. 

[0042] The above-described operation occurs only when electric power is initially applied 
to the iris recognition system to initially operate the camera. However, when the iris recognition 
system is continuously operated, that is, when the electric power is in an on-state, the lens 
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location information for the image pickup of a former user is stored in the memory. Then, a 
difference between the lens location for the former user and an image pickup location of the 
current user may be calculated so that the image pickup of the current user's iris is realized after 
the lens is displaced by only the calculated difference. The displacement information of the lens 
for the current user is updated and stored as former image pickup location information so that it 
can be compared with an image pickup location of another user, and the lens can be displaced by 
the location difference. The above-described processes are identically repeated for the next iris 
image pickup operation. 

[0043] By the above-described operation of the inventive iris recognition camera, the iris 
image pickup operation can be more quickly realized. 

[0044] A method for operating the iris recognition camera according to an embodiment 
of the invention is discussed in detail below with reference to the flow chart of FIG. 6. 

[0045] As shown in FIG. 6, when a user moves into an iris recognition range, the user is 
detected by a sensor, in step SI 10. Then, the iris recognition camera is moved to an initial 
position by the iris recognition system. That is, the iris recognition camera is moved rearward 
until the movement of the driving barrel is stopped by the detection of the position sensor. In 
addition to the movement of the lens to the initial position, the user's location is detected by a 
distance measuring device of the iris recognition system, in step SI 25. Then, the motor is 
rotated to move the lens to an appropriate location for the image pickup of the user's iris, in step 
S13. When the lens is located at the appropriate location, the user's iris image is captured by the 
image pickup device and transmitted to a frame graver of the iris recognition system, in step 
SI 40, thereby finalizing the operation of the iris recognition camera. 
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[0046] As described above, it is only necessary to move the lens to a proper location for 
the user. In other words, since the camera is moved to an appropriate location by one operation 
after the single lens is moved to the initial position, the operation time of the camera can be 
reduced in comparison to prior art devices. 

[0047] FIG. 7 shows a flowchart illustrating a method for operating an iris recognition 
camera according to another embodiment of the invention. 

[0048] In the method of FIG. 7, the specific location of the lens is noted only when the 
power of the iris recognition system is turned on. However, when the iris recognition system 
keeps operating, a difference between the former location of the lens and the current location, 
which is proper to capture the image of a current user's iris, is calculated so that the lens is 
displaced only by the difference. 

[0049] In more detail, when the iris recognition system is turned on, in step S210, the 
driving barrel is moved rearward to an initial position when it is detected by the position sensor, 
in step S220. When the driving barrel is stopped, the stopped location is set and used in the iris 
recognition system as a reference location for the initial positions of the driving barrel and lens. 

[0050] Next, it is detected that a user approaches, in step S230. Then, the user's location 
is detected, in step S240, and the lens is moved to a location in which the user's iris image can be 
clearly focused and the image pickup performed, in step S245. 

[0051] After the image pickup is performed as described above, the current lens location 
at which the image pickup is performed is stored in a memory, in step S250. The current lens 
location is determined by a RPM of the motor. Since the RPM of the motor can be accurately 



12 



converted into a reciprocal distance of movement of the lens by the mutual operation of the rack 
and the lead screw, the lens location can be reliably obtained. 

[0052] In step S260, it is detected if a new user approaches the iris recognition system. 
When it is determined that a new user approaches the iris recognition system, the new user's 
location, which is appropriate for the image pickup of the current user, is detected, in step S270. 
Then, in step S275, the new user's lens location is compared with the stored lens location. Next, 
in step S280, the lens is moved by the calculated difference, and in step S285, the new user's 
location is stored. The process then returns to step S240. If it is detected that there is no user to 
be scanned in step S240, the process is ended. 

[0053] The present invention provides at least the following advantages. 
[0054] The invention provides an iris recognition camera having a simple structure that 
can accurately recognize the iris of a user. Further, the invention provides an iris camera that can 
save manufacturing costs due to its simplified structure. Furthermore, the invention provides an 
iris recognition camera that can quickly recognize an iris image in a state in which a user remains 
stationary. Also, since an inexpensive wide-angle lens is used, the manufacturing costs of the iris 
recognition system can be reduced with respect to prior art devices. 

[0055] Also, as described above, the time for moving the lens to a location appropriate 
for the user's iris image pickup can be reduced with respect to prior art devices. That is, there is 
no need for focus and zoom in/out operations of the lens. When a user approaches to within a 
predetermined range in which the wide-angle lens performs the image pickup, the single wide- 
angle lens moves to a location appropriate for the image pickup and captures the iris image. 
Further, after the first user, there is no need to again move the lens to the initial position, and 
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thus the moving time of the lens can be further reduced. Furthermore, as the lens's moving time 
is reduced, the operation time of the camera for identifying a user can be reduced. 

[0056] The foregoing embodiments and advantages are merely exemplary and are not to 
be construed as limiting the invention. The present teaching can be readily applied to other 
types of apparatuses. The description of the invention is intended to be illustrative, and not to 
limit the scope of the claims. Many alternatives, modifications, and variations will be apparent to 
those skilled in the art. In the claims, means-plus-function clauses are intended to cover the 
structures described herein as performing the recited function and not only structural equivalents 
but also equivalent structures. 
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